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REMAR FCS/ 4RGU]VT??TVTg 

1. Specification 

■ The Specification was amended by deleting Paragraphs [0041, and 10042), and by 
an.end.ng Paragraph* [W43J ^ , 0044 , ^ ^ ^ ^ ^ ^ ^ 

m. (004., and C0042, were hand-wrinen drawing, te weIC nol submitled ^ 
Ore apphcatton. Paragraphs [0043, and [0044] were amended to refer to Fignres OA and 
9B as submUKd. These amendments are proper as may he defined hy competing the 
fir* sentence ,„ each with 4= description of these F igures fa the Brief Description of me 
Drawings. 

2. Claims 

Claims 1-8 remain in this application. Claims 9-19 have been withdrawn as a 
result of an earlier restriction najuirement. In view of the examiner's earlier restriction 
requuement, applicant retains the right to present claims 9-19 in a divisional application. 

3. Previously Cited Art Enclosure 

Applicants apologize for their failure to enclose the article by W. Bardsley and 
G.W. Green, "Optical scattering in calcium fluoride crystals", Brit. J. Appl. Phys. 1965 
Vol. 16, pp. 91 1-912, that was cited by applicants in the immediately prior Response A 
copy of the article is enclosed with this Response. In the event that Examiner does not 
recerve the article, please contact the undersigned attorney and the article will be sent 
again. 

4. § 103 Rejection 

The Examiner has rejected claims 1-8 under 35 U.S.C. § 103(a) as being 
unpatentable for obviousness over Sakuma et al (6,377 )3 22) in view of Hammond et al 
(6,093,245). 



7 



PAGE 8/17* RCVD AT 1/1712006 1:56:53 PM [Eastern Standard Timel ' SVfcUSPTO-EFXRFW DNIS:2738300 4 0810:6079743848' DURATION (mm-ss):0542 



•01/17/2806 13:57 6079743848 



CORNING INCORPORATED 



PAGE 09 



Appl. No.: 10/629,397 

Amdt. Dated: 17 January 2006 

Reply to Office Action of: November 27. 2005 



A * Summary o f the Rgj grtir.n 

Summarizing the Office Action, the Examiner asserts that Sakuma discloses an 
opttcal member for photolithography comprising a calcium fluoride crystal exhibiting an 
mtemaJ transmittance of 995%/cm or greater with respect to light transmitted from an F 2 
la ser (157 nm light). The Examiner admits that Sakuma does not disclose the chlorine 
concentration in the fluoride crystal. 

Further summarizing, Hammond is cited for disclosing that high purity alkali 
metal halidc material is useful as optical elements and that graphite has been used for 
growmg calcium and barium fluoride crystals However> wwie bdng 

htgh temperatures, graphite is quite porous. When used as a crucible material for a,kali 
metal growth the melt leaks through the crucible and upon cooling of the crystal they 
cannot be readily removed without damage to the crucible. 
The Examiner goes on to state: 

"Sakuma '332 discloses a crucible comprising a vessel of porous 
carbon having a wall with a thickness, an outer surface, and an inner 
surface- a surface depth region of at least the inner surface being 
impregnated with additional carbon to close open porosity at the surface 
(note claiml). The porous carbon can be graphite (note claim 2) and the 
additional carbon can be graphite pyrolytic carbon (note claim 3) or glass 
carbon (note claim 4). The crucible can be used for growing calcium 
fluoride (note column 6, lines 23-32). 

"Thus it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to maximize the purity of the calcium 
fluoride disclosed by Sakuma '332 as suggested by Hammond'245. Also 
it would have been obvious to one skilled in the art to use the crucible of 
Hammond '245 in the process of producing calcium fluoride of Sakuma 
*332 because such crucible would permit release of the cooled crystal 
without remelting (note abstract), since graphite was not in contact with 
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the crystal, any chloride impurity in the graphite would not mitigate to the 
crystal itself." 

The Examiner then concluded that the arguments presented y 
applicants in their Response filed on July 25, 2005 were not persuasive 
Although applicants did not enclose the Bardsley/Green article with the 
pnor response, based on applicants' statements that they teach that when 
impurities, including chlorine, are too high, the transmission of the 
calcnun fluoride below 200 nm would not be as high as applicant,' claims 
required. However, the Examiner asserts that Sakuma '332 discloses a 
calcium fluoride crystal having an internal transmittance of 99.5% or 
greater with respect to light emitted from an F 2 laser; and the Examiner 
concludes that thus the amount of impurities in the calcium fluoride, 
including chlorine impurity, as disclosed by Sakuma '332 would be 
inherently low as required by applicants' claims. 

With regard to applicants' argument that Sakuma did not realize 
that the chloride level in cal cium fluoride was a source of scatter, the 
Examiner replies that even if Sakuma did not realize this, "when the 
transmittal* of the calcium fluoride in Sakuma '332 is the same as that of 
[applicants'] claimed product, the calcium fluoride of Sakuma '332 is 
considered as "scatter-free" and it would inherently has low chlorine or 
chloride level." 

Finally, the Examiner states that Hammond is applied to teach that 
in order to produce highly pure crystals, such as those made of an alkali 
metal material, for use in an optical application, a crucible such as 
described in Hammond is used to facilitate removal of the crystal. Since 
the crystal product of Sakuma is also used in an optical application and is 
required to have high purity to reduce the scattering effect, it would have 
been obvious for one of ordinary skill in the art to use the crucible as 
suggested by Hammond to produce the crystal product of Sakuma. 
Applicants traverse the rejection. 
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B - Applicants ' Reply t n tfr e Rejection 
L Prior Response 

Applicants incorporate by reference the facts and arguments set forth beginning 
on page 5 of their prior Response filed on July 25, 2005. [Note: on page 5 third 
paragraph, second lin e, the phrase "with regard to the fluoride content of the CaF 2 
crystal" should read "with regard to the chloride content of the CaF 2 crystal" 

II. This Response to the Office Action mailed November 17, 2005. 
First, applicants submit that the Rejection is improper because the Examiner 
draws conclusions from Sakuma '332 that are not supported by the patent. In particular, 
the Examiner states that because Sakuma an internal transmittance of greater than 99 5% 
the crystal of Sakuma must have a low chloride level. The Examiner i, making an invalid 
assumption that the chloride level in Sakuma '332 must be the same as that of the 
claimed invention. Sakuma does not mention chloride levels and any assumption that the 
chloride level in the Sakuma crystals is the same as in applicants' crystals is pure 
speculation as will be further explained below. Such speculation cannot be the basis for 
an obviousness rejection. Therefore, applicants submit that Sakuma '332 does not teach 
or suggest the claimed invention 

Second, the Examiner has assumed that applicants' transmittan.ee and that of 
Sakuma are the same. This is incorrect. As applicants state in their specification and in 
claim 3, crystals containing less than <0.2S ppm CI have a <200 nm transmission of 
>99%. In contrast to applicants' invention, in column 7, lines 20-23, Sakuma '332 states 
that the crystals claimed therein has an internal transmission of 99.5% and an overall 
transmission of approximately 89.5%. Sakuma is very careful to distinguish internal 
transmission from overall transmission. Sakuma attributes the difference to reflectance. 
However, since Sakuma is not aware of the influence chloride can have on transmission 
through a crystal by producing scattering, such scatter losses may constitute part of the 
losses Sakuma attributes to reflectance. Note that in Column 7, lines 23-26, Sakuma 
further states that even if the internal transmittance is 100%, then transmittance taking 
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into account reflection loss is 90.9% regardless of the substrate thickness. With this 
statement Sakuma is saying that the maximum transmittance one can obtain with a 
calcmm fluoride crystal 0 f any thickness is 90.9%. This statement teaches away from the 
claimed invention as described applicants' specification and claimed in claim 3 wherein 
applicants claim (in combination with base claim 1) a crystal, having a transmission of 
>99% and a chloride level of <0.25 ppm. Consequently, applicants submit that Sakuma 
332 again does not teach or suggest the claimed invention. 

Third, applicants now refer the Examiner to applicants' Figure 16 and Paragraph 
[0058]. As illustrated in Figure 16, the crystals CH, C#2 and C#3 are stated as having 
"No Scatter". In each of these crystals the CI level is less than the 0.25 ppm level 
claimed in applicants' claim 1 . Crystal C#4 however does produce scatter and the CI 
level in this crystal is 0.3 ppm which is above the 0.25 ppm level of claim 1 . 

There is no reference in Sakuma '32 as to the chloride level present in the crystals 
described therein. However, in column 7, lines 20-26, Sakuma clearly states that the 
maximum transmission level through a calcium fluoride crystal, even one having 1 00% 
internal transmittance, is approximately 90%. He attributes the approximately 1.0% 
difference between the internal transmittance and overall transmittance to reflection 
losses. However, since Sakuma is unaware of the effect that chloride can have on a 
crystal by producing scatter, it is arguable that a substantial part of what Sakuma 
attributes to reflection losses is actually due to scatter produced by chloride in the 
crystal. 

Applicants' data as shown in Figure 16 and explained in Paragraph [0058J clearly 
indicate that scatter is produced at a chloride leve! of 0.3 ppm . Arguendo, the crystals of 
Sakuma probably contain a chloride level greater than 0.25 ppm and the scatter produced 
by this chloride could account for the overall losses Sakuma reports for their crystals. 

Applicants' Figure 9A illustrates a CaF 2 crystal in normal (room) light. Figure 9B 
illustrates a crystal in which the normal Fight has been turned off and a red laser 
inspection light is passed through the crystal. Figure 9B clearly shows the scatter that is 
present in the crystal. As applicants explain in Paragraph [0044J: "In a scatter-free 
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calcium fluoride disk Monk one WO uld not see any red streak in the crystal since there 
would be nothing to reflect or scatter the Ugh, in the middle of the crystal" 

Applicants submit that the facts that (a) Sakuma is unaware of the effect of 
chloride in transmission, and (b)that the scatter produced by chloride in a crystal can 
reduce transmission as shown by applicants, and (c) that Sakuma clearly states that 
overall transmittal of his claimed crystals is approximately 90% (column 7, lines 20- 
26) is due to "reflectance losses" clearly indicate that Sakuma «332 docs not teach or 
suggest the claimed invention. 

Fourth, with regard to Sakuma in view of Hammond '245, applicants incorporate 
by reference the arguments set forth in their Response of July 25, 2005. In particular, 
applicants submit that since Hammond purifies crucibles using a. high temperature 
chlorine treatment, the use of such crucibles would tend to increase the chlorine content 
of any calcium fluoride crucible grown in such crucibles. Consequently, since both 
Hammond and Sakuma do not teach or suggest that chloride can have a detrimental effect 
on crystals used for <200 nm light transmission, and since Sakuma clearly indicates that 
his crystals have an overall transmittance of approximately 90%, and since applicants 
have clearly indicated that chloride can account for all or part of the approximately 10% 
transmission losses acknowledged by Sakuma; applicants submit that the combination of 
Hammond and Sakuma does not teach or suggest the claimed invention. 

4. Conclusion 

Based upon the above amendments, remarks, and papers of records, applicants 
believe the pending claims of the above-cloned application are in allowable form and 
patentable over the prior art of record . Applicant respectfully requests that a timely 
Notice of Allowance be issued in this case. 

Applicant believes that no extension of time is necessary to make this Reply 
timely. Should applicant be in error, applicant respectfully requests that the Office grant 
such time extension pursuant to 37 C-F.R. § 1.136(a) as necessary to make this Reply 
timely, and hereby authorizes the Office to charge any necessary fee or surcharge with 
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respect to said time extension to the deposit account of the undersigned firm of attorneys, 
Deposit Account 03-3325. 

If the Examiner has any questions or comments who$e resolution would further 
prosecution, please call applicants' attorney of record, Water M. Douglas, at telephone 
number 607-974-243 1 . 



DATE: 




CEftTTFir^yF. OF TRANSMISStfl ^ 

UNDER 37 C.F.R. § 1.8 

I hereby certify that this paper and any papers referred Id herein 
are being transmitted by facsimile to the U.S. Patent and 
Trademark Office** 703-872-9306 on- 




Walter M. Doui 



/ Date 



Respectfully submitted, 




Dr. Walter M. Dou£_ 
Attorney for Assignee 
Reg. No. 34,510 
Coming Incorporated 
SP-TI-03-1 
Corning, NY 14831 
Tel: 607-974-2431 
Fax: 607-974-3848 
Email: douglaswm@commg,com 
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^.,^^^.,1965, vol. 16 



or sulphur 
sometimes 



, r ! m diameter has been a major problem in 

ctfi .!tt,.-or,tl»t 

S ZHZiwfc (obSfawd ftom The Hessey Co., Ltd) n an atmosphere of 
dried pS argon, the Tmdoped material normally yielded crystals in which the scatter 
wa3 too small to be measured by the method of Kaiser and Keck (IM2) (extinction scattering 
coefficient <0-005 cm -1 ) and was not visible to the eye in a strong beam of light. Any 
scatter which was detectable was reproducibly characteristic of the particular batch of 
fluorite used. 

In order to check whether surface contamination could introduce sufficient oxygen to 
cause scatter the starting charge was ejeposed to the atmosphere for up to two days. It was 
also boiled in water for up to 2 hours. In both cases such treatment did not cause any 
additional scatter in the crystals. 

However, by doping calcium fluoride with various materials we were able to elucidate 
certain sources of scatter. Between 60 and 200 parts per million of oxygen added as 
calcium oxide to the melt was necessary to cause detectable scatter; rather less than this 
amount gave rise to a characteristic red fluorescence when the crystal was illuminated with 
white light. On the other hand scatter was not observed when the crystals vyere doped 
with rare earth oxides at concentrations of up to 3%, which was the maximum amount 
added. It is interesting that enough divalent samarium was present in crystals doped with 
1969 saTOarium 0!d,Je for 14561 acticn u * "Stained (Forrester, Green and Sampson 

When sulphur was added to the melt at a concentration of 20 parts per million in the 
form of CaS or CaSO, detectable scatter was produced. The scattering centre ware X 
the form of hexagonal platelets onentated in (1 1 1) planes and similar to tfcose observed hv 

annealed under vacuum in a gjaphitc rube. These crystals had a faint characteristicS 
of H,S and, indeed, analysts showed they contained some 20 parts per inSof^utow 

l^Z^tjVTV* ^ed in a sulphur-free vLoT^bon m£ 

Scatter was also observed to a variable extent in crystals doped with rare Turth^^ 
Dysprosium fluoride has been particularly troublesome and ha?sho^t^, nd "- 

0-4% of chlorine was present, with only rLe quantities oTotKme^ X^b.^ * 
was added to the pure melt at ooncentrationsofSO part, per ^SS^JS^SS^l 
34 911 
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